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(54) Maimqing ayatftro raaource& in a multimedia co nfej pi idna nrtwork 



(57) A network sefvIcMr oontroller 305 has a control 
channel 307 by means of Which the activit/ level of the 
sttAions dOl« 303 partwipating in a multimedia oonfemnce 
call is monitwed 309. Pammflfiera monitored to detemtine 
ecavflty^ inclucte steHon fdentttses^ activity status of 
transmittfhg and leoeh/lng stations; tisinamta^on mode 
and quantity of infomiation mhangedi duration of use, 
and other parameters Such as pnOTitfzEd conferencing 
nforinatibn. The montemi level of activity is compared 
315 wtb information In a histofy file 325 to detemiine if 
any dianges have taken places $uch as number of 
participating stations, mode or duration of transmlssaon. If 
a change is detected, ^ histmv tile 325 \s updated- An 
sctMty list is created 323 as e priofittzed oomptiation of 
each stations pr^nt^tus. priorteation being based on 
priority station or user status; priority conferencing traflic^ 
or increased bandwidth requiremems. if a check 327 
reveals ttiat activHy has increased, bandwidth resources 
must be rsatlocated and this noost often rnvolves changing 
the hh rate of various multimedia modes used by various 
stations. If acthdt^ hds not increased tuit a second check 
331 reveals that a trarvsmitting station has e^tceeded its 
predetermined transmit time or other resource 
porem^sfs, resources must again be re3lk>cated. Thus, 
the banchmdth of a station that has exceeded its netuvoiic 
parameter ifmft must be acQusted. If a statfon is not using 
certain resources, ^ its audio capiabifitiesr the bandwidth 
used for the latter can be reassigned to another station 
h^vEng pHonty, Bsndwidth roductions may also be 
effiocted tjy reduting rssoKitior? or update late of video 
blocks, eifminating textual or graphics eapabnities or any 
combination of these. Stations may be linked via wires^ 
radio or mf r a retf. 
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This SnTessLticm s^elates in gezteral to cowfeg^dTng commomcations and 
moire pasticolaaiy lb> owtrol of sytibem zamseoB m & midtimedia 

fiudspted to flfSiwnnmmttdfflte soiuQiltnsdoisz^^ sift taniiy Mozssalbs^of 

fismns (Epf intuedlsa sizusk si facsimile oor (sHe^s^st^ms zsasisll to s^sdsei^e i/^^ fgga^ smsigs 

tfisgfe aigtd date caflarmft Tba ffltgwTftlltaTlf^Wfijy jpiP^HCTitPdl Ag, ^^jic^ 
GoaseQ[iaezi&iIty; iiie suifiiistaiace and dhiflnrfitdfflr of flihe pirieeQatfl^d mfiioastaozi 
esse soot ijroiperily omweyed to ^he coKsftefees ^itSa & gp gaMmg voice tdoiag, 
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This roost xeoeatly has led to multinieaia type amferBadug 
comnnmicatkms wdag integrated SOTce digfeal naJsyorts (ISDN) wbeire 

omd irtdei> cam be pi«saafced at the sasae tSme. Moreover, there is 
envisiomed a Unfiv<8i8al MoWle Telecommunicatiwis System aJBeiPS)^R*idi is 
5 plaonisd ^ sapport mobile miiftiroedia serwcea. One conmiunicaiinn 
soemario ^hidi OMTS iB esspected to sttpl^ 

TirifSiinBt neediog to be phyaically pireseBt iim «aie saase locatiosi, Miultimedia 
fewaaitica M ss^port of su<^ a conf«Keai<» 
10 issA, staE imagias amd ofiier ^oxma (of data. 

la maaiy cases, «here ms^y be too Piaay stations Mtemi^^ 
^r«fimft> np too MnaniBr bamdwiafc ^^hmfl1ln^'mg media modes hsms ^asedl 
15 assDnoteameowiflllybye^ Im«ibiisev(2iat»tibere-wilbs 
Jnafieqiimte TOSosnscies a^«al^ 

20 a^ecSj^ydy dbraiipped fetnan the ecinffl^nft. TMsiialiaifflfflteayrtefflteSJDaa]^ 
ealL 

l^bsis, 1l33ke meed aidste to psw^Me a mel^^ 

TOs ss to aiasnamimdate boaa laige mi^^ 
aasaaaasffia mmodes «esfl duri^ 

FIO. lis W hTiipdk iSi*\ ss?imn aUttualiagatiag ■» typacal mnhaBaedia 

gSG. 8 is a pietorial repg^CTtalfton ifliiBaigatipg^ display gf 'wiice, 
85 ^eo,tesrtandBraqi&icaliM&a^ 
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FlGi. 8 is a ^ow ^Siast showing l&e allocation and management of 
avaiMile Tssoimsss the muBdmedia coai&^ 
p^^eigxr^gd method tfas istv^ntaon. 

me. . 

i2wesitao!DL tlhzB& (cossumTiamcsitiipns teFmm&Ils or staMmss 110, 220, asid 

10 150. oommmB^^liitains iteoniziaSs liO^ 120^, msSi 150 ss% sb'swin m 

wainclsss oi^siiiizisiMLicsiMc^s&s dl0?i<oo@ 1^h£t& tZB&edi with dsr imdaidG twt[>-wfi^ 

sMHed hi tha mt^ tSiSEfe siMnoogh Bb]2i>9m m a wirele s& e2s:m^s)x]mmi!;^ tS&e 
ssmltipomlt; m^mMzis^sdlisi eosnfeirGSQiCSBBg eavfiraosaesiit sail silso be used Sn & fea»fl 

ISa dh i dsf lite GOHisssmuiGsA^^ i^mimsLlB 110, ssmS 150 iM^xMe ^ 
^^^dj^Q) £U2id/oif dliQE^ t^ssssamal jimft is nuib^sfsdtedl wililhi^ osf ^^upustse^ to, l&o 



20 ggaipMeflgapaEaaldtefoRB^ 

•A 

30 ins^mx^ to SsH^ tbie 

issse, eafld^ eir^ <K&[][imimic&t^^ temdznalfi 110 , 120 asod ISO 

35 SiEwid(S8 a CG^tesd EecaldoiQi or Bcde &sr processing axzid ^soiKiLl^I of ^ariouis 
famis of mcdtlmi^ftdia m&Emat£on. ^diMoziall^i the mialfcSmedia cnnferenmig 
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ueirwork 190 works to coordinate tbe txansfer of moltimedia confereiaclng 
iofonnatiaQsudithateadhi of the terminal . 
communicate and interact no matter which types of media tliey have 
avaUable- In order to remain consistent wiA piospectwe Univetsal Mobfle 

5 Tetea»mmunication8 System (UMTS) standards, the multtmedia 

conferencing network 190 can also be intBr«mnec*ed i»to a trunked or 
<Mlhdar type HMlnle nelMk airansement in order to 
coroiagp area wifii handover capabEUty. TSiiswoaldaUow each station to be 
used over a wide geopajdJlc rang© wen ftirfhw inc^^ 

10 vezsalality. 

FIG. 2 shows a pictorial representation illustraiing the display of 
voice, video, test and graphical information at a video/data tenflinal 170. In 
this example, User^ i-a screen is regmented and diaptaya real time video 
pidnresof U8e»-2201,U8«-3203,Usei>4205andU8er^207. E5adii»seris 

15 separated into liidrownvidBoUodciaiaArepreBente a station tito^ 

parti<^ant in the mialtipOTnt multimedia conference calL Additionally, 
textual inflwmation 209 and graphical infijrmatioa 2U are eadi shown in a 
separate video blocks- Daring the multimedia conference call, the tesfcual 
infimnation 209 and fee graphical in&rmirtSon 211 help to aid Usai^l, ^ is 

20 vicwmgliie other partk^^iante in ibe n n ttt ii ii^ 

understandingllie true oonlBiitof aiQrhifcniiation or data tiiat ^ 

^scuBsed or preseoted duiinBthe conference. 

As win be evident to those skilled in the art, the mnltipoint 

moltfanedia canfeiendng system 100 does haveafixed 
25 resonrces. These T^anrces may be defined as the amount or volume of 
bandwidth that is available on the network. Tbebandwidtliavailabteto 
mn1t;i^«^« i^fia^ncermniinimcatimi^beeQntinBe^ 
f aetoza smsh as mnnbar of stations on ttie ne*w«k, nmlthnedia tranHmisaion 
modes in use, transndssion hit rate and emir rate. Consequent^ duetoits 
30 finite bandwidth, the multimedia conferendngnetwork 100 will have 8 fixed 

c^adty. The network will only be capable of processing limited amounts of 
traffic untn the netwoik's capacity is exhausted and any additional traffic 
load will potentially degrade the overall system perfixnnance or efBdency. 
Thus, should a large number of statiwis desire to join a conference or eadi 
35 station reqnliehi^ bandwidth for simultaneous transmission of video, the 
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, amimmt of maltiaaedlia net^yorikmng eapai^iy tBimt mMm|ni>s yfllt It? Bi En)rfi^*«n- t|y 

aumnlb^ caf steticmfi t!hat desire to participate ia the m^dfcim^SiakamferaaoB. 
6 Eadu staftioa may als& desiro to tu9e deversil media traosmSssiicm modes* 

I^ppBisaIl7» eadi stetnoa will tstalize audio commmncatioa isit ciddstSoa to oae or 
lEBtfis® Ibsisndrndth modes m a siEbfitemtially real time ^doo mode, oir 

Im of ^aius gK^t ^imoixDrit of mMtimiedm fljiafc 
10 wffl be nxftaKaed draimg the oaB, thss will sigMficantly limit Sixe sjwxsber of 
sto^csas tha&csjapfflriidpateTO ^o^M fifeie meltSsjaedia 

s^t(s^ alo^ jDjoeCTffljag spsisis, oar Ja some esises enHfea meftwoipk feSliaire and 
of the werloflidfid «iinid/brmaa^aSlaMe ssmltamedisi aetwoEk taM^^Maii, 

oandear to isiMKra iiie 
20 ^©'S dhows a flaw d3ias«w5^ 

meaikidl of tifflie iia^mfiims, a tsanasmittaag steSSoa SM assd a plrafiKty osf 

am isaaiiaflgiis ginafc are iMgtt^p»feuoig feci mnrtmlftaimo^fi^ CTrnfegroee. Tfi&s 
aefe^£& sesfdoe oflete\^^ 
tSae €sapaMSti^ to rapd]^ 

80 2tslhj0Ti3M&8e^fid«Mtto«i^ 

jMSwo*fta(E^tee<xsinifl^ AddiittfopaBly, aafeoicask tflae <traaiflmit igftatioa • 

301 and ffBorfviag staiaoM a^ 
seme© coata^ep 305, any llgrpe of 
35 TOliaJbJeOTmmi^^ llifi winrfes^ JSnk can ind^^ 
in&ainsd (IRX or other t^rpes. 
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At an GVtpat port of the nefcwoxk service controller 305, a conteol 
channel 307 is provided to monitor 309 the activity on the multiinedia 
conferencing networit and to inform all recwving statums 303 abou^ any 
diange in bit rates used by the transmitting station 301. The activity of 
5 ea<^partidpati»f station is monitored to determine a nimiber of system 

parameters. These parameters indude: 

1) identity of all stations participating in the mnltimedia confetenoe; 



10 



2) activity status of both the fransmii±ing and receiviiig stations; 

3) mode type and quantity of information exchanged between llie 
psTtidpatang atations in the omferenc^ and 



20 



4> duiatian that eadi receiving station has been active on the network and 
15 any additionsap<«deteriidned parameters mduded with the aboTO 

iHfiM'inat***"- 

additional parameters can indude audi thSngs as prioiitized 

ctmierendug information or priority assignment of reoeiving stations o r the 
Hke. In addition, the network service controller 305 can recweflie activity 
jceport 3U directly ftom tiansmittiDg station 301 via Ihe control 
307, ISie multimedia confcrendngmdwoik is deagned to provide 
sabstantial^iealtlmeam&rencingcapabiliiies. Thug, fee traa sm i ttaii g 
and recexving stations win be adaptugfiieir transmit and receive 

paranielers dnxxog the course of l3ie coo&renee. 

Frtjm the information derived during the inonitoriiig process 309 for 
botJi Ae receive stations 303 and the transmit statirax 301, winch is an 

derived ftom the etmtrol cihamiel 307, a wei^ilang algorithm is used to 
eahadate and determine 313 an activity coeffirient. TheaetivilycoefiBcient 
conveys an activity inlbimation about the present real tune oper^ 
30 of multnnediaconferendng network and is data rqiresentmg a compilation 

of an of &e information derived ftom the control channel 307. 

After the determinate of activity infiwmation, a comparison 316 is 
made with the information stored 325 in a histoiy file. Thebiahoy fileis 
essentiaUy a data base that is oontinuaUy updated to reflect the current 
35 operating status of eaAstatinn during the coiurse of a moltbnedia 

oonferenoe. Aoydianges in the multimedia conferendngaystem, such as 



25 
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diaiigea in tfie number of partidpatiE^ 0011^^ 

transmission, or duration of transmission, mil be calculated dougb tixe use 
of the weighting algorithm into activity information. The activity 
informatioa is then stored 325 in the history file and is time stamped with a 
5 reoorded time so changes in each staticm's statos duxing the course of Hie 
multimedia cosiference can be eamly ascertained. 

If there are no detected ehanges 317 in the acthdiy information, the 
momtozingprooesB 319 begms anew and the transmitting station 301 and 
the receiving stations 303 caontmue to be monitored 309 by Ihe network 
10 service controller 305, If recognised dbanges in the multimedia oon^ 

network parameters are detected 321, the activity information is xised to 
errate 323 an activity list. The activity list is a prioritized compilation of 
each conferencing station^s present status on IHib TniiTtinipftia oonferendng 

15 conferencing network on a prioritized or S(^i;ed basis. The prmrxtizatioo will 
be based on a nmnber of &ctQrBy indnding; . 

1) priozxty station or user status; 

20 2) priority conferencing trafBc; or 

3) increased bandwidth requuements fiir high bandwidtht traffic 

TUs method permits the prioritized statiuns to have either partial or 
26 complete access to multimed^ conferencing xwtwork resources before low^ 
priority stations. Additionally, a first check is p eribi i ue d 327 to determine if 
the activity on the multimedia conference network has increased after the 
activity infinnation is created 383. As indicated above, (he system's activity 

TOiSsiAaa n finmhpT nf pavf^TW^t^ faiOwitug iw^trftflig^g ffc^ number flf 

30 oonferendng statians or changes in the types of multimedia modes used. If 
the activity on the multimedia conferencing network has changed 328, 
bandwidth n^ionzces must be promptly reaDocated in order to accommodate 
the ftdditinnff 1 bandwidth provisions for the stationa in the conference. As 
discussed herejnaftery this entails difmging the Int rate of various 

35 multimedia nmdes used by various statians during tiie conference. 
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H" the activity on the nmltiiaedia am&rencmg iaetwork has not 
changed during the fiiat check, a second check is perfonned 331 to detennine 
if the transmitting station 301, that is actively using the network, has 
eaceeded its pa^Kietenninfid transit time or oliierreflouTCepaiamet in 
5 other words, the second check determines if the tra nsmitt in g station 301 
was assigned more time and nefcwoik Tesoozces than justified hy its recent 
activity profile. 

If Hie transmittins station 301 has not exceeded any pKedetetmined 
thnft or resource paiametera, monitorinBlKrocess 319 

10 ihe transmitting station 301 and lie leceving stations 303 continue t» be 
monitored 309 fay the network service controMer 305. In the event lhat a 
pr«detennined time or resonrce parameter has been exceeded S35» netwock 
lesoorces must be reallocated. ISins, the bandwidth <tfthe station that has 
exceeded its net^woik pexameter Hmit must be atQosted to aeGomznodate tiie 

IS incresMed need. 

Ibis reaOocatifm of bandwidth most often will take Ihe form of 
a^jnsting the hit rate of the transmitting station 801 so that each station 
efiBcientlytiBesonbr the bandwidth for the multimedia rnodes. In this way 
&e network can determine only the reaouroes that win be re(iciire^ 

20 i ny^wtgtn a«^<»qllatA «mfgreneing commmiieation amoog the conferencing 
groi^. A^dfrf^yl^, the Wt rate far each of the recewing statioos 303 can 
also be adjusted. Henw, if the network service controller 305 detects that 

ajv«tat«« Part*op»*™^ ^ * 

alloeated resources or bandwidth efficientily, these resources can be*ed«Ksed 
25 accordingly, to aax»mmodate the excess need by other stations. 

For ^-nrnpU if one station is not using its an£o capafaolzties, the 
bandwidth used the audio segnieDt of that station can be tempB^^ 

reassigned to another statSflaos who have priority and/or who desire to 
transmit using nmltimedia modes fittit wm require a greater bandw^ 

80 than iftemnltiiiiediametwCTk system is capd)le of iwovidii« It will be 
evident to those skilled in the art, tiiat other reductions in bandwidth are 
avaflableaswelL This can imshide reducing the resolution of any video 
blodss (201, 203, 205, 207) updating a video hbdt at a slower rate, 
dinmatang textual or graphics oonfiarendng capacities or any combination 

35 iherwjf. The type of rednction in nelrwork resources wiU bo firHyd^jcndent 
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on network design and tiltim ately tlie pngramixuxig and prooesdog power of 
tbe network s^vice contn^Ier 30&. 

Thus, the multimediEi netwoziwg Qyatem ia capaUfe of dynaniic 
bandwid& allocation such £hat tiie n etw o rk sez^ioe controller be 
5 owstaniljr updated 337 wiOx data to allot bit rate agsrignTnimtfl based on 
overaUflgmtemuae and station need. A fait rate input 3ff9 is used fixr 
updating the network service co^ottoller 305 with the necessary bit rate 
information* This insinies that each conferee, at a respective cmi&r^^ 
station^ can utilize whatever multimedia mode ibey desire provided Hie 

10 resources <m the nmltimedia conferencing network are available. 

While the preferr^ embodiments of the invention have been 
iPpatrated and described^ it will be dear ihs± the invRotim ia nvrf: nn Iritiif ^ 
Numerous modifications^ fjhatigpBj variations, substitutions and equivalents 
win occur to those skilled in the art wiilioat departing £rom the spirited 

15 scope of the present invention as defined the appended daims. 

What is claimed is: 
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1. A method of controlling coinmmikati<» resources of a multipoint 
multLmedia conferencing network comprising Hbe steps oft 

5 establidiuig a multime<Ua conference call among a plurality of 

stations n»ng at least one media in a jiurality of media; 

monitoring a levd of activi^ of eadi respective station in the pIuraKly 
of stations using a oontrol channd; 

generating activity level Brfbrmation fiir each respective station based 
10 on the control channel, and 

allocating communication resources for eadi station in the multipoint 
multimedia conferendng networiibased on the activity level infixmation, 

2. A method as in daiml,trt»arrintiielevd of activity indudes at least one 
15 rfrftherstatiimidentily. duration oft2» use, transmisaion mode or all^^ 

parameters. 

3. A method as in daiml^whepan media in the midtimedia conferencing 
nefcvvotk include audio, video, papbical or textael^isftmiation. 

20 

4. A method as in daiml, wherein &e step ofganerafangfiirther comprises 
the steps oC 

entering diannd aotivi^ isftnmation fisr eadh staticm of the pl^^ 

of stations into a data bas^ 
25 comparing data base infonnatianmai the diannd activity 

infonnation to determine if there has been a diangB in an activity 

the plurali^ of stations; and 

primitlzing nse of each media fijr each station in tiie phirality of 

stations based on a dianee in the lerol of actxvily and available network 

30 resources. 

5. A method as in claim 1, wherein the step of aBocatingiesourcesinc^^ 
thestqisof: 

infbnning the plurality of stations of a change in level of activity; and 
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altering the bit rate of respective fitationts m tbe plurality of statioos 
based on the activity level infomiation ta insure availahility of network 

5 6. A method of wihimdng avaflaMft mn teititwTii^ <^feron^Yig r^smare 
bandwidlii m a wiidess multimedia conftrenciQg netwoi^ cnuijprisix^ the 
steps of: 

establishing a multimedia coii£^ 
voice;, video, text or graphical modes; 
10 znooitoring a control d^amie! for iiidicatxqga^^ 

phiraliiy of atatioiiB partadpatiQe in tiie multimedia con&xence wherein 
the control channel provideB data fiir eadi station's tranamissiou mode, 
duration of use and predetennined primily confer 

calculating an activify level infbrmaticm based on tibe data; 
15 storing the activity level infivcmatioQ in a history fi^ 

comparing the activily level infhrmstion stor^ 
currently calculated acthrily level infittmation at a periodic interval to 
detemune ayailaUe tern msouice bandwidth; and 
altering the tra n s m i flsim hit rate of at leart 
20 at least one station^ during the conference call, based on the mailable 
system resoorae bandwidth detennined in the eoropaziaon. 

7. A method as in claim 6 wfagrein the step of altmng fiirfhm- iw^iiiHii^ ^ 
steps c£ 

25 deteimining a new Ut rate fiireai^ station in 

and &r eacli multimedia mode used in Ae conference call; 

infonaing eadi rftihe iJmaKty of gta«Qiis in th^ Tiiii?ti|m>i«o 

conference of a respective new bit rate; and 

teanamitting and rec^ving at eadi respective station n«?tig the 
30 respective Wt rate for each respective multimedia mode for effid^ 
utilizing midtxmedia conferencing network bandwidth resouxws, 

8. A method substantially as herexnbefcB^ described with reference to the 
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